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Fig.1  Biphase drive motor using 1st longitudinal 
                    and 2nd flexural modes.
(a) L1-mode
(b) F2-mode
(c) Partition electrode and






















(c) Principle of operation
(b) y'-rotated Y-plate
(a) Standard Y-plate
Fig.2  Piezo-effect of LiNbO3 Y-plate









































































































Fig.4  Analysis result of the resonance frequency
           correlate with width-length ratio W / L .
(a) W/L=0.2 (b) W/L=0.25 (c) W/L=0.3








Fig.3  Design parameter of vibrator.
Fig.6  Analysis result of horizontal displasement 
             correlate with rotation angle  Φ.




























































































































































































































































Fig.7  Horizontal and vertical displacements of each
   mode when the z' axis correspond to diagonal line.
















































































































Fig.12  Start up rotation characteristic of sample-(C) 
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Fig.10  Rotation characteristic of sample-(A) 
Fig.11  Rotation characteristic of sample-(B) 
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(a) Upper-mode
